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In rtic Claims: 

Please cancel claims 1 -30, Please add new claims 3 1-50. The claims are as follows: 
1 -30 (Canceled) 

3 1 . (New) A semiconductor device, comprising: 
a substrate; 

a first wiring level on a top surface of the substrate, said first wiring level comprising 
alternating layers of a first dielectric material and a second dielectric material, said layers of the 
first dielectric material comprising a plurality of layers of the first dielectric material, said layers 
of the second dielectric material comprising a plurality of layers of the second dielectric material; 

a first trench and a second trench each extending through the first wiring level, from a top 
surface of the first wiring level to the top surface of the substrate; 

a first layered structure comprising a portion of all of the alternating layers, said first 
layered stincturc being disposed between the first and second trenches and extending from the top 
surface of the first wiring level to the top surface of the substrate; and 

wherein the first dielectric material within the first layered structure in each layer of first 
dielectric material is disposed between a first air gap and a second air gap within the first layered 
structure in each layer of first dielectric material, 

wherein the second dielectric material within the first layered structure in each layer of 
second dielectric material is in direct mechanical contact with the sidcwall of the first trench and 
the sidcwall of the second trench. 
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32. (New) A semiconductor device, comprising: 
a substrate; 

a first wiring level on a top surface of the substrate, said first wiring level comprising 
alternating layers of a first dielectric material and a second dielectric material, said layers of the 
first dielectric material comprising a plurality of layers of the first dielectric material, said layers 
of the second dielectric material comprising a plurality of layers of Uie second dielectric material; 

a first trench and a second trench each extending through the first wiring level, from a top 
surface of the first wiring level to the top surface of the substrate; 

a first layered structure comprising a portion of all of the alternating layers, said first 
layered structure being disposed between the first and second trenches and extending from the top 
surface of the first wiring level to the top surface of the substrate; and 

a continuous dielectric liner confoimally deposited on a bottom wall of the first trench, n 
sidcwall of the first trench, a top surface of the first layered structure, a sidcwall of the second 
trench, and a bottom wall of the second trench, 

wherein the first dielectric material within the first layered structure in each layer of first 
dielectric material is disposed between a first air gap and a second air gap within the first layered 
structure in each layer of first dielectric material, 

wherein the first and second air gaps within the first layered structure in each layer of first 
dielectric material arc respectively bounded by the liner on the sidcwall of the first and second 
trenches, 

wherein the second dielectric material within the first layered structure in each layer of 
second dielectric material is in direct mechanical contact with the sidewall of the first trench and 
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the sidewall of the second trench. 

33. (New) The semiconductor device of claim 32, further comprising a first conductive material 
filling the first and second trenches and extending above and outside the first and second trenches, 

34. (New) A semiconductor device, comprising: 

a substrate; 

a first wiling level on a top surface of the substrate, said first wiring level comprising 
alternating layers of a first dielectric material and a second dielectric material, said layers of the 
first dielectric material comprising a plurality oflayers of the first dielectric material, said layers 
of the second dielectric material comprising a plurality oflayers of the second dielectric material; 

a first trench and a second trench each extending through the first wiring level, from a top 
surface of the first wiring level to the top surface of the substrate; 

a first layered structure comprising a portion of all of the alternating layers of the first 
wiring level, said first layered structure disposed between the first and second trenches and 
extending from the top surface of the first wiring level to the top surface of the substrate; 

a first dielectric liner conformally deposited on a bottom wall and a sidewall of the first 
trench and a second dielectric liner conformally deposited on a bottom wall and a sidewall of the 
second trench; 

a first conductive material filling the first and second trenches to form a first wire in the 
first trench and a second wire in the second trench, wherein a top surface of the first wire, a top 
surface of the first layered structure, and a top surface of the second wire arc coplanar, 
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wherein Ihe first dielectric material within the first layered structure in each layer of first 
dieleelric material is disposed between a first air gap and a second air gap within the first layered 
structure in each layer of first dielectric material, 

wherein the first and second air gaps within the first layered structure in each layer of first 
dielectric material are respectively bounded by the liner on the sidewall of the first and second 
trenches, 

wherein the second dielectric material within the first layered structure in each layer of 
second dielectric material is in direct mechanical contact with the sidewall of the first trench and 
the sidewall of the second trench. 

35. (New) The semiconductor device of claim 34, further comprising an insulative layer on the 
first wiring level, wherein the insulativc layer is in direct mechanical contact with the top surface 
of the first wire, the top surface of the first layered structure, and the top surface of the second 
wire. 

36. (New) The semiconductor device of claim 35, further comprising a second wiring level on a 
top surface of the insulative layer and in direct mechanical contact with the lop surface of the 
insulativc layer, said second wiring level comprising alternating layers of a third dielectric 
material and a fourth dielectric material, said layers of the third dielectric material comprising a 
plurality of layers of the third dielectric material, said layers of the fourth dielectric material 
comprising a plurality of layers of the fourth dielectric material, wherein a top surface of the 
second wiring level is further from the top surface of the insulativc layer than is any other surface 
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of the second wiring level, 

37. (New) The semiconductor device of claim 36, further comprising a third trench extending 
through the second wiring level and the insulative layer, from the top surface of the second wiring 
level to the top surface of the first wire. 

38. (New) The semiconductor device of claim 36, further comprising: 

a third trench extending through the second wiring level and the insulative layer, from the 
top surface of the second wiring level to the top surface of the first wire, whevcin the third trench 
is a dual damascene structure being wider in the second wiring level than in the insulative layer, 

a fourth trench extending through the second wiring level, from the top surface of the 
second wiring level to the top surface of the insulative layer; and 

a second layered structure comprising a portion of all of the alternating layers of the 
second wiring level, said second layered structure disposed hot ween the third and fourth trenches 
and extending from the top surface of the second wiring level to the top surface of the insulative 
layer. 

39. (New) The semiconductor device of claim 38, further comprising: 

a continuous dielectric liner con formally deposited on a bottom wall of the third trench, n 
sidcwall of the third trench, a top surface of the second layered structure, a sidcwall of the fourth 
trench, and a bottom wall of the fourth trench, 

wherein the third dielectric material within iho second layered structure in each layer of 
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third dielectric material is disposed between a third air gap and a fourth air gap within the second 
layered structure in each layer of third dielectric material, 

wherein the third and fourth air gaps within the second layered structure in each layer of 
third dielectric material arc respectively bounded by the liner on the sidewall of the third and 
fourth trenches, 

wherein the fourth dielectric material within the second layered structure in each layer of 
fourth dielectric material is in direct mechanical contact with the liner on the sidewall of the third 
trench and the liner on the sidewall of the fourth trench. 

40. (New) The semiconductor device of claim 39, further comprising a second conductive 
material filling die third and fourth trenches and extending above and outside the third and fourth 
trenches. 

41, (New) The semiconductor device of claim 38, farther comprising: 

a second conductive material filling the third and fourth trenches to form a third wire in 
the third trench and a fourth wire in the fourth trench, wherein a top surface of the third wire, a top 
surface of the second layered structure, and a top surface of the fourth wire arc coplanar, 

wherein the third dielectric material within the second layered structtirc in each layer of 
third dielectric material is disposed between a third air gap and a fourth air gap within the second 
layered structure in each layer of third dielectric material, 

wherein the third and fourth air gaps within the second layered structure in each layer of 
third dielectric material are respectively bounded by the liner on the sidewall of the third and 
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fourlh trenches, 

wherein the fourth dielectric material within the second layered structure in each layer of 
fourth dielectric material is in direct mechanical contact with the liner on the sidewall of the third 
trench and the liner on the sidewall of the fourth trench, 

42. (New) The semiconductor device of claim 31, 

wherein the first and second air gaps within the first layered structure in each layer of first 
dielectric material directly interface with an interior space of the first and second trenches 
respectively, and 

wherein the second dielectric material within the first layered structure in each layer of 
second dielectric material is in direct mechanical contact with the interior space of the first and 
second trenches. 

43, (New) The semiconductor device of claim 32, wherein the first dielectric material within a 
bottom layer of the alternating layers is in direct mechanical contact with the substrate. 

44. (New) The semiconductor device of claim 43, wherein a top surface of a top layer of the 
alternating layers is coplanar with the top surface of the first wiring level, and wherein the lop 
layer comprises the second dielectric material. 

45, (New) The semiconductor device of claim 32, wherein Iho substrate is a prc-mctal dielectric 
(PMD) substrate, wherein the first dielectric material comprises an organic dielectric material 
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selected from the group consisting of polyarylcnc ether (SILK™), parylcnc (N), parylcnc (F), 
Teflon, porous polyarylcnc ether (SILK™), porous parylcnc (N), porous parylene (F) and porous 
Teflon, and wherein the second dielectric material comprises an inorganic dielectric material 
selected from the group consisting of OSG, SiO a , FSG, MSQ, porous OSG, porous Si0 2 , porous 
FSG, and porous MSQ. 

46. (New) The semiconductor device of claim 32, wherein the continuous dielectric liner 
comprises a material selected from the group consisting of SiCOH, Si0 2 , SiN, SiC, and SiCN. 

47. (New) The semiconductor device of claim 34, wherein the first dielectric material widiin a 
bollom layer of the alternating layers is in direct mechanical contact with the substrata 

48. (New) The semiconductor device of claim 47, wherein a top surface of a top layer of the 
alternating layers is coplimur with the top surface of the first wiring level, and wherein the top 
layer comprises the second dielectric material. 

49. (New) The semiconductor device of claim 34, wherein the substrate is a pre-metal dielectric 
(PMD) substrate, wherein the first dielectric material comprises an organic dielectric material 
selected from the group consisting of polyarylcnc ether (STLK IM ), parylcnc (N), parylcnc (F)> 
TelTon, porous polyarylcnc ether (SILK™), porous parylene (N) f porous parylcnc (F) and porous 
Tellon, and wherein the second dielectric material comprises an inorganic dielectric material 
selected from the group consisting of OSG, Si0 2 , FSG, MSQ, porous OSG, porous Si0 2 , porous 
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1-SG, and porous MSQ. 

50. (New) The semiconductor device of claim 34, wherein the first and second dielectric liners 
comprise a material selected from the group consisting of SiCOH, Si0 2 , SiN, SiC, and SiCN. 



10 



10/709,722 



PAGE 11/13 4 RCVD AT 9/26/2005 11:03:04 AM [Eastern Daylight Time]* SVR:USPTO-EFXRF-6/26 * DNO38300' CSID: ' DURATION (mm-ss):02-58 



